The correlation of sounds with behavior in groups of free-ranging whales has been restricted by the difficulty of determining which animal made the sound. A real-time device was designed and built to directionalize on the underwater sounds of Southern Right Whales, Euhaiaena australis. The device measures the phase difference between the signals from a two-dimensional hydrophone array and calculates a bentring to the sound source. Results of field calibration tests demonstrated that the system could reliably directionalize on right whale sounds with a resolution of + 12' except for arrival bearings within 25' of the array's axis.
III. DESCRIPTION OF THE DEVICE
A block diagram of the direction finding device is shown in Fig. 3 and is referred to throughout the following description. The design of the device was predicated. on three assumptions concerning the sound field. (1) The signal is a plane wave arriving from a distant point source, (2) noise is isotropic with no preferred directional characteristics, and (3) In order to determine whether the angular resolution as calculated from the field tests was due primarily to the internal design of the device or was the result of some environmental factor, the device was calibrated in the laboratory at Stony Brook. These data, representing an estimate of the angular resolution under noise-free conditions, axe plotted as closed boxes in It is important to stress that the reason behind the construction of this device was the desire to study the association between behavior and sound in a noncaptive population of whales. Although it is not the intent of this report to describe the results of the field study for which the device was built, it is relevant to mention that many hundreds of hours of data correlating right whale sounds and behavior were obtained using this direction finding system? The author believes that the system could be used in other acouetical-behavioral studies of the cetacea where an effort is being made to minimize equipment weight, power consumption, and interference with the animals under observation.
